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neural progenitor cells to an astroglial fate. 
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FIG. 1 depicts the effect of PDGFs on proliferation of cultured, 

non-adherent mouse neurospheres . 
FIG. 2 shows the effect of PDGFs on proliferation of adherent cultured 

mouse NSC/progenitor cells. 

FIG. 3 is Western blots showing the effect of PDGF-AA in cultured 
neurospheres. Downregulation of GFAP (left); upregulation of beta-Ill 
Tubulin (right). 

FIG. 4 depicts the effect of PDGF-AA in cultured mouse NCCs/ neural 
progenitor cells (NPCs). Upper panel: adult mouse NSCs treated with 
PDGF-AA for 6 days switch from an undifferentiated (left panel) to a 
neuronal phenotype (right panel) increasing the specific neuronal marker 
beta-Ill Tubulin. Lower panel: in contrast to the above, adult mouse NSCs 
treated with PDGF-AA for 6 days significantly decrease the specific 
expression of the glial specific marker GFAP indicating that the 
astroglial component was reduced in presence of PDGF-AA. 

FIG. 5 shows the effect of PDGF-AA and pdgf-bb on neuronal differentiation 
of adult mouse stem cells. Compared to the control (panel A) the 
stimulation with PDGF-AA (panel B) and PDGF-BB (panel c) significantly 
increase the number of , betalll Tubulin positive cells in culture. 

FIG. 6 is a Western blot showing the effect of PDGF-AA and PDGFBB on 
neuronal differentiation of adult mouse stem cells. Compared with the 
control (A) the stimulation with PDGF-AA (B) and PDGF-BB (C) 
significantly increased levels of beta-Ill Tubulin protein. Sample loads 
were normalized. 

FIG. 7 represents the effect of PDGF-BB on the number of Brdu positive 
cells in the dentate gyrus. 

FIG. 8 shows the effect of PDGF-BB on Brdu positive cells in the striatum. 

FIG. 9 depicts a large neuron in the MPTP-lesioned mouse receiving PDGF. 
This tyrosine hydroxylase-positive (brown) nerve cell with a violet 
nucleolus in the centrally placed nucleus without brown staining had an 
estimated volume of 10, 900 mu m3. Anti -tyrosine hydroxylase was 



visualized with the avidin-biotin-peroxidase-DAB method and cresyl violet 
was employed as counterstain. Bar=10 mu m. 

FIG. 10 represents a small tyrosine hydroxylase-positive neuron in the 
MPTP-lesioned PDGF-treated mouse. The cell had an estimated volume of 170 
mu m3, e.g. similar to a small glia cell, but demonstrated a clear 
neuronal bipolar phenotype with long dendrites that extended for more 
than 100 mu m in the 40 mu m thick section. 

FIG. 11 shows a 3H thymidine label (black dots) over a substantia nigra 

neuron (Nissl stain) in a PDGF-treated MPTPlesioned mouse. Bar=10 mu m. 
FIG. 12 shows that PDGFR-A and PDGFR-B genes are expressed in cultured 

human neural stem cells. 
FIG. 13 shows immunohistochemically stained Brdu-labeled cells in the 

striatum at 5 weeks after PDGF infusion. (A) PBS control, (B) PDGF 

treated. 

FIG. 14 represents the number of BrdU-labeled cells in the striatum at 12 
days and 5 weeks after PDGF or BDNF infusion. *p less-than 0.05 compared 
to PBS infused controls. Means+-SEM. 

FIG. 15 depicts the number of Brdu/NeuN double-labelled cells in the 
striatum at 5 weeks after PDGF or BDNF infusion. Note that due to 
heterogeneity of variance with groups, data were logarithmically 
transformed. *p less-than 0.05 compared to PBS infused controls. 
Means+-SEM. 

FIG. 16 shows the number of BrdU-labeled cells in the substantia nigra at 
12 days and 5 weeks after PDGF or BDNF infusion. *p less-than 0.05 
compared to PBS infused controls. Means+-SEM. 

FIG . 17 depicts neurogenesis in the hippocampus which is characterized by 
proliferative clusters of cells along the border between the granule cell 
layer (g) and the hilus region (h) . These cells begin to migrate into the 
granule cell layer about 1 week after their last cell division and can be 
colabeled with markers for granule cells (e.g., NeuN and Calbindin). 

FIG. 18 represents Fl k-l-positi ve cells in the dentate gyrus. Frequently 
Flk-1 positive cells are associated with clusters of proliferating cells. 
These clusters contain endothelial cells as well as NSCs/NPCs. (A) 
Multiple immunofluorescence with BrdU, VEGF and Flk-1. Note the 
colocalization of Flk-1 and BrdU. (B) Brdu positive cells are associated 
with blood vessels as shown with RECA staining (rat endothelial cell 
antigen). 

FIG. 19 shows the localization of Flk-1 immunoreactive cells in the 
ventricle wall. The ependymal layer of the ventricle wall shows intense 
immunoreactivity for Flk-1. Since neural stem cells can be generated from 
ependymal cells of the ventricle wall, Flk-1 could function as a stem 
cell marker and has perhaps a function in stem cell recruitment. 

FIG. 20 represents intracerebroventricular infusion of VEGF. VEGF was 
infused via osmotic mini pumps for 7 days into the lateral ventricle of 
adult rats, increased BrdU labeling in the granule cell layer of the 
dentate gyrus is observed 4 weeks after infusion of VEGF into the lateral 
ventricle. 

FIG. 21 shows VEGF mRNA levels. Neurospheres were cultured in a defined 
medium in the presence of EGFand FGF. Using RT-PCR, the MRNA from these 
cells was examined for the expression of 4 different isoforms of VEGF. 
GADPH expression served as quality control of the mRNA. 

FIG. 22 shows Flk-1 mRNA levels. Left. Neural stem cells from the lateral 
ventricle wall (LV) and hippocampus (HC) of the adult rodent can be grown 
as neurospheres using defined medium and the growth factors ***fgf*** 
_ ***2*** an d egf. Right. From spheres under growth condition mRNA was 
isolated and RT-PCT for Flk-1 was performed. Actin was used as a control 
for mRNA amount. 

FIG. 23 shows the release of VEGF protein. Competitive ELISA for 
quantification of VEGF-secretion was used on adult NSCs from the rat 
lateral ventricle wall. As a positive control, the endothelial cell line 
HMEC-1 and primary retinal pigment epithelial cells (RPE) were used. 

FIG. 24 depicts VEGF-dependent proliferation of NSCs. Neurosphere cultures 
were grown in serum free medium containing EGF/ ***fgf*** - ***2*** . 
VEGF was added to this medium in different concentrations for 7 days and 
the total number of NSCs was counted. 

FIG. 25 shows that the effect of VEGF is modulated via the Flk-1 receptor. 
NSC cultures were stimulated for 7 days with different concentrations of 
VEGF-A165 (triangle) and VEGF-A121 (squares). VEGF-A165 bind to all 
VEGF-receptors whereas VEGFA121 binds preferentially to the Flk-1 
receptor. 

FIG. 26 shows the lineage potential of clonally-derived rat neural stem 
cell cultures. Individual clones derived from rat lateral ventricle wall 
cultured on poly-ornithin/laminin matrix were differentiated in NB/B27 
medium supplemented with 1% FCS for 7 days and immunostained for the 
presence of (a) neurons with BHI-tubulin, (b) ***astrocytes*** with 
gfap or (c) oligodendrocytes with Gale (bar=40 mu m) . 



FIG, 27 is a Dose-Response-Curve for VEGF in rat neural stem cells from 
the adult lateral ventricle wall. The dose-response curve was performed 
on clonally derived neural stem cells. Maximal growth activity can be 
observed starting at 50 ng/ml . 

FIG. 28 (A) In basal medium VEGF (50 ng/ml) stimulates the expansion of 
neural stem cell cultures about 5-fola. The VEGFReceptor inhibitors PADQ 
and SU1498 are both able to block the VEGF response at concentrations 
specific for VEGF receptor flkl. Total cell counts at 7 days after 
treatment. (B) In growth conditions (including EGF and ***fgf*** - 

***2*** ) ( VEGF stimulates the expansion of neural stem cell cultures 
about 2-fold. The VEGFReceptor tyrosine kinase inhibitors PADQ and SU1498 
are both able to block the VEGF response. Total cell counts at 7 days 
after treatment in growth medium 

FIG. 29 shows VEGF production and release into the cell culture medium. 
Cells were cultured in serum free medium and medium was collected at 2 
days (2 d) or 8 days (8 d) in medium. HUVEC: Human umbilical vein 
endothelial cells, huRPE: human retinal pigment epithelial cells. 

FIG. 30 represents NSCs under growth conditions (with EGF and ***fgf*** 
***2*** ) VEGF-receptor-Tyrosine kinase receptor blocker PADQ and 
SU1498 are both able to significantly reduce the growth of neural stem 
cell cultures, dmso was used to dissolve the inhibitors and had no effect 
on the growth rate. Total cell counts at 7 days after treatment. 

FIG. 31 shows that Brdu incorporation is increased under VEGF and reduced 
under VEGF receptor blockade. Neural stem cell cultures were treated with 
50 ng/ml VEGF, 100 nM PADQ or 700 nM SU1498 for 7 days. BrdU (10 mu M) 
was added to the culture medium 24 hrs before cells were harvested and 
lysed. DNA was extracted and BrdU content was determined using an 
anti-BrdUELISA. The data are presented as percent changes in optical 
density compared to control (Growth medium). 

FIG. 32 shows that DNA f ragementation is increased under VEGF and reduced 
under VEGF receptor blockade. Neural stem cell cultures were treated with 
50 ng/ml VEGF, 100 nM PADQ or 700 nM SU1498 for 7 days. Brdu (10 mu M) 
was added to the culture medium 24 hrs before cells were harvested and 
lysed. DNA was extracted and Brdu content was determined using an 
anti-BrdUELISA. The data are presented as percent changes in optical 
density compared to control (Growth medium;. 

FIG. 33 represents in vitro generation of spheres is stimulated by 
intraventricular VEGF infusion. After 7 days of intraventricular infusion 
of either artificial cerebrospinal fluid (CSF) or VEGF, cells were 
isolated from the lateral ventricle wall, seeded at 10000 cells/well in 
Growth medium (Neurobasal+B27+EGF+ ***fgf*** - ***2*** +heparin) and 

?rown in culture for 3 weeks. The efficiency to generate spheres from the 
ateral ventricle wall is substantially increased by previous in vivo 
infusion of VEGF. it was concluded from this finding, that VEGF 
stimulates the multipotent neural stem cells of the lateral ventricle 
wall in vivo leading to a facilitated neural stem cell growth in vitro. 
FIG. 34 shows that the VEGF and FLT-4 genes are expressed in cultured 

human neural stem cells. 
FIG. 35 shows that the FLT-1 and FLK-1 genes are expressed in cultured 
human neural stem cells. 
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FIG. 1 shows that cultures of the adult rat sz typically display a burst 
of neuronal outgrowth during the first 11 days in vitro (DIV) but suffer 
virtually complete neuronal loss during the 2 weeks thereafter. However, 
in the presence of BDNF (20 ng/ml), new adult neurons survived 
substantially longer than did their counterparts grown in unsupplemented 
media. FIG. 1A shows adult rat SZ neurons grown in control medium after 
22 days. FIGS. IB and 1C show sister cultures grown in BDNF after 36 and 
57 days in vitro, respectively. 
FIG. 2 shows a region sampled for culture and immunohistology . FIGS. 2A-B 



are pre- and post-operative coronal MRI images of a 37 year-old female 
with refractory epilepsy and radiographic mesial temporal sclerosis. FIG. 
2A shows atrophic sclerosis of the right hippocampus and dentate gyrus 
(arrow). FIG . 2B is of the same patient, 2 weeks after surgical 
resection. FIG. 2c shows a schematic coronal view of temporal lobe, 
showing the subventricular region typically sampled for culture. Cortical 
specimens were typically obtained from the adjacent inferior temporal 
gyrus (modified with permission from Kirschenbaum et al . , 1994 
(Kirschenbaum, 1994, which is hereby incorporated by reference)). 

FIG. 3 shows that human temporal SZ-derived neurons are physiologically 
active and are the product of neurogenesis in vitro. A-F, cultures were 
challenged with high K+ to seek evidence of neuron-like 
depolanzation-induced increments in cytosolic calcium (Ca2+i). in this 
plate, a temporal SZ culture was tested after 28 days in vitro, after 
loading with the Ca2+sensitive dye fluo-3. FIG. 3A is a phase micrograph 
of two adjacent cells, one neuron-like and the other astrocytic. Scale 
bar=25 mu m. FIG. 3B shows their baseline levels of Ca2+i , as viewed by 
confocal microscopy with laser scanning at 488 nm. FIG. 3c depicts the 
same two cells within seconds after exposure to 60 mmol/K+. The 
neuron-like cell increased its Ca2+i rapidly and reversibly, in contrast 
to the cocultured ***astrocytes*** . FIG. 3D shows that with the 
addition of tetrodotoxin (TTX) (1 mu mol/L; Sigma chemical Co., St. 
Louis, Mo.), K+-stimulation yielded a more than sixfold rise in neuronal 
cytosolic Ca2+i , whereas astrocytic Ca2+i increased less than twofold. 
The depolarization-induced Ca2+ increment of this cell suggested its 
neuronal phenotype, as did the TTX accentuation of its Ca2+i response. 
The increased density of TTX-sensitive Na+ channels in neurons, relative 
to glia, would have been expected to yield a neuron-selective enhancement 
of the K+-stimulated Ca2+i response by TTX. FIG. 3E, at withdrawal of K+ 
from the medium, each cell returned to its resting Ca2+i level. FIG. 3F, 
after addition of the calcium inophore lasalocid (50 mmol/L, Sigma), 
added as a positive control to maximize Ca2+ entry in both cells. These 
results suggested the activity of voltage-gated calcium channels in the 
adult-derived neurons. FIGS. 3G and 3H show cultures which were stained 
for neuron-specific antigens and were subjected to 3H-thymidine 
autoradiography. FIG. 3G depicts a MAP-5+ cell observed in dissociate 
culture after 15 days in vitro. FIG. 3H shows a cell which has 
incorporated 3H-thymidine in vitro, suggesting its origin from precursor 
mitosis (Kirschenbaum, 1994, which is hereby incorporated by reference). 

FIG. 4 demonstrates that the adult human subependyma harbors scattered 
islands of apparent progenitor cells. The ependyma/ subependyma lining 
the temporal horn of the lateral ventricle, deep to the inferior temporal 
gyrus, in a 27 year-old man with mesial temporal sclerosis is shown. This 
region had distinct squamous ependyma! and cuboidal subependymal layers, 
each 1-2 cells deep. FIGS. 4A-B show scattered islands of subependymal 
cells expressed the neural progenitor cell marker musashi . These sections 
were immunoperoxidase stained for musashi using anti-mouse musashi igG. 
FIGS. 4C-D show loose aggregates of adult SZ cells also expressed Hu 
proteins, a triad of early, neuron-specific RNA-binding proteins 
recognized by MAb 16A11 (Baram, et al . , 1995; Szabo, et al . 1991, which 
are hereby incorporated by reference). Immunostaining revealed frequent 
pockets of Hu+ scattered about the ventricular epithelium (scale=50 mu 
m.). 

FIG. 5 demonstrates that serial treatment with fibroblast growth factor-2 
( M FGF2 ") and brain-derived neurotrophic factor ("BDNF") allows for the 
expansion and survival of neurons arising from human subependymal zone 
("SZ"). FIG. 5A shows cell outgrowth from adult human SZ, 9 wks in vitro. 
The explant was exposed to FGF2 for a week, in the presence of 
3H-thymidine, then to BDNF for 2 months, then fixed and stained for the 
neuronal marker MAP-2. FIG. 5B shows that two of these MAP-2+ neurons 
incorporated 3H-thymidine during their first week in vitro (aggregations 
of silver grains denoted by arrows), indicating mitotic neurogenesis 
during the period of FGF2 exposure, fig. 5c is a high power visualization 
of the cell asterisked in FIGS. 5A-B, stained for MAP-2. FIG. 5D shows 
the cells after 3Hthymidine autoradiography. FIG. 5E is another outgrowth 
from an adult temporal SZ explant, 7 weeks in culture. This sample was 
also raised in FGF2 followed by BDNF, then subjected to confocal imaging 
of the fluorescence signal emitted by the calcium indicator dye fluo-3; 
this was done to assess neuronal responses to depolarizing stimuli. FIG. 
5F depicts the baseline fluo-3 fluorescence signal from the neurons 
indicated in phase in 5E (arrows). FIG. 5G was taken immediately after 
depolarization by 60 mM KCl . A similar response to 10 mu M glutamate was 
observed. In each of these photos, the Scale=25 mu m. 

FIG. 6 shows that rare neocortical explants also exhibited neuronal 
production and outgrowth. In cultures derived from 2 patients, neuronal 
outgrowth was noted from explants derived from both the SZ and cortex. 



This suggested that temporal cortex might harbor residual neuronal 
precursors, analogous to those of the SZ. FIG. 6a shows a field of 
neurons found in a temporal neocortical explant culture after 9 wks in 
vitro, revealing a congregation of neurons lying upon a field of 
ependymal cells and glia. This culture was derived from a 28 year-old 
man, and was treated sequentially with ***fgf*** - ***2*** (1 wk) 
and BDNF (8 wks). The asterisk in FIG. 6a corresponds to the same 
position as that in figs. 6B-E. FIG. 6B is a higher magnification within 
FIG. 6A (note: FIGS. 6B-E are rotated 90 degrees counter-clockwise with 
respect to FIG. 6A) . FIG. 6C demonstrates that immunostaining for MAP-2 
indicates the neuronal identity of these cells. FIG. 6D provides the 
baseline calcium signal of these neurons which was determined by confocal 
imaging their emission to argon laser excitation at 488 nm, after loading 
the cells with fluo-3. FIG. 6E shows the marked increase in fliio-3 
fluorescence typical of the neuronal calcium response to 
K+-depolarization. FIGS. 6F-G shows that of 11 MAP-2+ cells in FIG. 6B, 
four were found to have incorporated 3H-thymidine+; two of these are 
shown after 3Hthymidine autoradiography in FIG. 6F (arrows, in phase), 
and after staining for MAP-2 in FIG. 6G. The remaining seven neurons in 
FIG. 6B may have Been cells that committed to neuronal differentiation 
without intervening cell division. 
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FIG. 1 shows phase contrast micrographs of ES cells and their 
differentiated progeny. A, inner cell mass three days after plating. B, 
colony of ES cells, c, higher magnification of an area of an ES cell 
colony. D, an area of an ES cell colony undergoing spontaneous 
differentiation during routine passage. E, a colony four days after 
plating in the absence of a feeder cell layer but in the presence of 2000 
units/ml human LIF undergoing differentiation in its periphery,. F, 
neuronal cells in a high density culture. Scale bars: A and C, 25 
microns; B and E, 100 microns; D and F, 50 microns. 

FIG. 2 shows marker expression in ES cells and their differentiated 
somatic progeny. A, ES cell colony showing histochemical staining for 
alkaline phosphatase. B. ES cell colony stained with antibody MC-813-70 
recognising the SSEA-4 epitope. C, ES cell colony stained with antibody 
TRAL-60. D, ES cell colony stained with antibody GCTM-2. E, high density 
culture, cell body and processes of a cell stained with anti neurofilament 
68 kDa protein. F, high density culture, cluster of cells and network of 
processes emanating from them stained with antibody against neural cell 
adhesion molecule. G, high density culture, cells showing cytoplasmic 
filaments stained with antibody to muscle actin. H, high density culture, 
cell showing cytoplasmic filaments stained with antibody to desmin. Scale 
bars: A, 100 microns; B-D, and F, 200 microns; E, G and H, 50 microns. 

FIG. 3 shows RT-PCR analysis of gene expression in ES cells and their 
differentiated derivatives. All panels show 1.5% agarose gels stained 
with ethidium bromide. A, expression of Oct-4 and b-actin in ES stem 
cells and high density cultures. Lane 1, 100 bpDNA ladder. Lane 2, stem 
cell culture, b-actin. Lane 3, stem cell culture, Oct-4. Lane 4, stem 
cell culture, PCR for oct-4 carried out with omission of reverse 
transcriptase. Lane 5, high density culture, b-actin. Lane 6, high 
density culture, Oct-4. Lane 7, high density culture, PCR for Oct-4 
carried out with omission of reverse transcriptase, b-actin band is 200 
bp and Oct-4 band is 320 bp. B, expression of nestin and Pax-6 in neural 
progenitor cells that were derived from differentiating ES colonies. Left 
lane, 100 bp DNA ladder; lane 1, b-actin in HX 142 neuroblastoma cell 
line (positive control for nestin PCR) ; lane 2, b-actin in neural 
progenitor cells; lane 3, nestin in HX 142 neuroblastoma cell line; lane 
4, nestin in neural progenitor cells; lane 5, nestin PCR on same sample 



as lane 4 without addition of reverse transcriptase; lane 6, Pax-6; lane 
7, Pax-6 PCR on same sample as line 6 without addition of reverse 
transcriptase. Nestin band is 208 bp, Pax-6 is 274 bp. C, expression of 

?lutamic acid decarboxylase in cultures of neurons. Left lane, 100 bp DNA 
adder; lane 1, b-actin; lane 2, b-actin PCR on same sample as lane 1 
without addition of reverse transcriptase; lane 3, glutamic acid 
decarboxylase; lane 4 glutamic acid decarboxylase on same sample as lane 
3 without addition of reverse transcriptase. Glutamic acid decarboxylase 
band is 284 bp. D, expression of GABA A alpha 2 receptor. Left lane, 100 
bp DNA ladder; lane 1, b-actin; lane 2, GABA A alpha 2 receptor; lane 3, 
PCR without addition of reverse transcriptase. GABA A alpha 2 receptor 
subunit band is 471 bp. 
FIG. 4 shows histology of differentiated elements found in teratomas 
formed in the testis of SCID mice following inoculation of HES-1 or HES-2 
colonies. A, cartilage and squamous epithelium, HES-2. B, neural 
rosettes, HES-2. c, ganglion, gland and striated muscle, HES-1. D, bone 
and cartilage, HES-1. E, glandular epithelium, HES-1. F, ciliated 
columnar epithelium, HES-1. scale bars: A-E, 100 microns; F, 50 microns. 
FIG. 5 shows phase contrast microscopy and immunochemical analysis of 
marker expression in neural progenitor cells isolated from 
differentiating ES cultures. A, phase contrast image of a sphere formed 
in serum-free medium. B-D, indirect immunofluorescence staining of 
spheres, 4 hours after plating on adhesive substrate, for N-CAM, nestin, 
and vimentin respectively. In C and D, cells at the base of the sphere 
were placed in plane of focus to illustrate filamentous staining; 
confocal examination revealed that cells throughout the sphere were 
decorated by both antibodies. Scale bar is 100 microns in all panels. 
FIG. 6 shows phase contrast appearance and marker expression in cultures 
of neurons derived from progenitor cells shown in FIG. 5. A, phase 
contrast micrograph of differentiated cells emanating from a sphere 
plated onto adhesive surface. B-H, indirect immunofluorescence microscopy 
of differentiated cells decorated with antibodies against 200 kDa 
neruofi lament protein (B) , 160 kDa neurofilament protein (C) , MAP2a+b 
(D) , glutamate (E) , synaptophysin (F) , glutamic acid decarboxylase (g) 
and beta-tubulin (H) . Scale bars: A, ;B, 100 microns; C, 200mircons; D, 
20 microns; E and F, 10 microns; G, 20 microns; H, 25 microns. 
FIG. 7 shows neural precursors proliferating as a monolayer on a plastic 
tissue culture dish in the presence of EGF and ***bFGF*** . These 
monolayer cultures of proliferating cells were obtained after prolonged 
cultivation (2-3 weeks) of the spheres in the presence of growth factors 
without sub-cul turing. 

FIG, 8 shows phase contrast appearance of a culture consisting of 
differentiated neural cells. 

FIG. 9 shows phase contrast appearance of a sphere that is formed 72 hours 
after the transfer of a clump of undifferentiated ES cells into serum 
free medium (Scale bar 100 microns). 

FIG. 10 shows linear correlation between the volume of spheres and the 
number of progenitor cells within a sphere. Spheres of various diameters 
that were generated from differentiating ES colonies and were propagated 
for 14-15 weeks were dissaggregated into single cell suspension and the 
number of cells per sphere was counted. 

FIG. 11 shows indirect immunofluorescence staining of a sphere, 4 hours 
after plating on adhesive substrate, for N-CAM. The sphere was generated 
by direct transfer of undifferentiated ES cells into serum free medium 
and propagation of the resulting spheres for 5 passages. (Scale bar 100 
microns). 

FIG. 12 shows indirect immunofluorescence membraneous staining for N-CAM 
of single cells at the periphery of a sphere 4 hours after plating on 
adhesive substrate. The sphere was generated by direct transfer of 
undifferentiated ES cells into serum free medium and propagation of the 
resulting spheres for 5 passages. (Scale bar 25 microns). 

FIG. 13 snows indirect immunofluorescence staining of a spheres 4 hours 
after plating on adhesive substrate for the intermediate filament nestin. 
Cells at the base of the sphere were placed in plane of focus to 
illustrate filamentous staining. The sphere was generated by direct 
transfer of undifferentiated ES cells into serum free medium and 
propagation of resulting spheres for 5 passages. (Scale bar 25 microns). 

FIG. 14 shows indirect immunofluorescence microscopy of a differentiated 
cell decorated with antibodies against the oligodendrocyte progenitor 
marker 04. (Scale bar 12.5 microns). 

FIG. 15 shows indirect immunofluorescence staining of a sphere 4 hours 
after plating on adhesive substrate for the intermediate filament 
vimentin. Cells at the base of the sphere were placed in plane of focus 
to illustrate filamentous staining. The sphere was generated by direct 
transfer of undifferentiated ES cells into serum free medium and 
propagation of resulting spheres for 7 passages. (Scale bar 25 microns). 



FIG. 16 shows the growth pattern of spheres that were generated directly 
from undifferentiated ES cells. Each bar represents the mean (+-SD) 
increment in volume per week of 24 spheres at first to sixteen weeks 
after derivation. A more excessive growth rate is evident during the 
first 5 weeks. 

FIG. 17 shows persistent growth in the volume of spheres along time. Each 
bar represents the mean C+-SD) increment in volume per week of 24 spheres 
at nine to twenty one weeks after derivation. The spheres were generated 
from differentiating ES colonies. 

FIG. 18 shows linear correlation between the volume of spheres and the 
number of progenitor cells within a sphere. Spheres of various diameters, 
that were generated directly from undifferentiated ES cells and were 
propagated 5-7 weeks, were dissaggregated into single cell suspension and 
the number of cells per sphere was counted. 

FIG. 19 shows RT-PCR analysis of gene expression in ES cells (a week after 
passage) and neural spheres derived from differentiating colonies and 
directly from undifferentiated ES cell. All panels show 2% agarose gels 
stained with ethidium bromide. Lanes 1, 2 and 3, Oct-4 in ES cell 
culture, neural spheres derived from differentiating colonies, neural 
spheres derived from undifferentiated ES cells. Lane 4, stem cell 
culture, PCR for Oct-4 carried out with omission of reverse 
transcriptase. Lanes 5, 6, and 7, nestin in ES cell culture, neural 
spheres derived from differentiating colonies, neural spheres derived 
from undifferentiated ES cells. Lane 8, stem cell culture, PCR for nestin 
carried out with omission of reverse transcriptase. Lanes 9, 10 and 11, 
Pax-6 in ES cell culture, neural spheres derived from differentiating 
colonies, neural spheres derived from undifferentiated ES cells. Lane 12, 
stem cell culture, PCR for Pax-6 carried out with omission of reverse 
transcriptase. Lane 13, 100 bp DNA ladder. Oct-4 band is 320 bp, nestin 
is 208 bp and Pax-6 is 274 bp. 

FIG. 20 shows indirect immunofluorescence microscopy of differentiated 

***astrocyte*** cells decorated with antibody against GFAP. (Scale bar 
25 microns) . 

FIG. 21 shows indirect immunofluorescence microscopy of brain sections of 
two mice (A and B) 4 weeks after transplantation of human neural 
precursors prelabeled with BrDU. Cells with a nucleus decorated with anti 
BrDU (brown stain, black arrow) are evident near the ventricular surface 
(white arrow indicate mouse unstained nuclei, bar=20 microns). 

FIG. 22 shows indirect immunofluorescence microscopy of brain sections of 
a mice 4 weeks after transplantation of human neural precursors 
prelabeled with BrDU. wide spread distribution of transplanted human 
cells decorated by anti BrDU antibodies is evident in the periventricular 
areas. The periventricular area in A is demonstrated at a higher 
magnification in B and C. (Bars=150, 60 and 30 microns in A, B and c) . 

FIG. 23 shows indirect immunocytochemical microscopy of brain sections of 
a mice 4 weeks after transplantation of human neural precursors 
prelabeled with BrDU. The transplanted human cells are migrating along 
the rostral migratory stream (bar=150 microns). 

FIG. 24 shows RT-PCR analysis of gene expression in neural spheres derived 
from differentiating (A) and undifferentiated (B) ES cells. All panels 
show 2% agarose gels stained with ethidium bromide. Lanes 1 and 10, 100 
bpDNA ladder; Lane 2, CD34; Lane 3, Flk-1; lane4, HNF-3; lane 5, 
alfafeto protein. Lanes 6-9 PCR reaction on the same samples as lanes 2-5 
carried out with the omission of reverse transcriptase. CD-34 band is 200 
bp, Flk-1 is 199, HNF-3 is 390, AFP is 340 bp. 

FIG. 25 shows by RT-PCR analysis the expression of GFAP and the pip gene 
in differentiated cells from neural spheres derived from differentiating 
ES cell colonies. The expression of GFAP indicates differentiation into 

***astrocytes*** while the presence of both dm-20 and pip transcripts 
indicate that differentiation into oligodendrocyte cells has occurred. 
Lanes 2, 4, 6 and lanes 3, 5, 7 are from two separate RNA samples from 
differentiated spheres that were independently derived from ES cells. 
Lane 1 and 8, 100 bp DNA ladder; Lanes 2 and 4, GFAP; lanes 3 and 5, pip 
and dm-20; lanes 6 and 7, PCR reaction on the same samples as lanes 3 and 
5 carried out with the omission of reverse transcriptase. GFAP band is 
383, pip band is 354 bp and dm-20 is 249 bp. 

FIG. 26 shows a dark field stereomicroscopic photograph of areas (arrows) 
destined to give rise to neural precursors in a differentiating ES cell 
colony 3 weeks after passage (bar=1.6 mm). 

FIG. 27 shows indirect immunochemical analysis of marker expression in 
cultures of neurons derived from progenitor cells that were derived 
directly from undifferentiated ES cells: A, indirect immunofluorescence 
microscopy of neurits decorated with antibody against 160 kDa 
neurofilament protein. B and C, indirect immunofluorescence staining of 
differentiated cells for MAP2a+b and beta-tubulin III. Scale bars: A 100 
microns, B and c 10 microns. 



FIG. 28 shows indirect immunochemical analysis of the expression of 
tyrosine hydroxylase. Neurits (A) and a differentiated cell (B) are 
decorated with antibodies against tyrosine hydroxylase. Scale bars: 30 
microns . 

FIG. 29 shows in vivo differentiation into ***astrocyte*** cells of 
t ranspl anted ***human*** *** neural *** ***progeni tors*** 
prelabeled with BrDU. Donor cells are identified by indirect 
immunochemical detection of BrDU (dark nuclei, arrows). Duel staining 
demonstrates donor cells decorated by anti GFAP (orange). Transplanted 
cells are migrating into the brain parenchyma (white arrow) and are also 
found in the periventricular zone (dark arrow) (A), A higher 
magnification of cells that have differentiated into ***astrocytes*** 
ana migrated into the host brain (B) . 

FIG. 30 shows in vivo differentiation into oligodendrocyte cells of 
transplanted ***human*** ***neura1*** ***progenitors*** 
prelabeled with BrDU. Donor cells are identified by indirect 
immunochemical detection of BrDU (dark nuclei, arrows). Duel staining 
demonstrates donor cells decorated by anti CNPase (orange). 

FIG. 31 shows cumulative growth curve for ***human*** ***neural*** 
***progenitors*** derived from differentiating colonies. (A) Continuous 
growth is evident during an 18-22 week period. The increment in the 
volume of the spheres was continuously monitored as an indirect measure 
of the increase in cell numbers. A linear positive correlation between 
the volume of the spheres and the number of cells within the spheres (B, 
insert) was maintained along cultivation. It supported the validity of 
monitoring the increment of sphere volume as an indirect indicator of 
cell proliferation. 

FIG. 32 shows RT-PCR analysis of the expression of non-neural markers in 
human ES derived spheres. All panels show 2% agarose gels stained with 
ethidium bromide. The symbols + and indicate whether the pcr reaction was 
performed with or without the addition of reverse transcriptase. A 1 Kb 
plus DNA ladder was used in all panels, beta-actin band is 291 bp, 
keratin is 780 bp, Flk-1 is 199 bp, CD34 is 200 bp, AC-133 is 200 bp, 
transferin is 367 bp, amylase is 490 bp and alpha 1 anti trypsin is 360 
bp. 

FIG. 33 shows a phase contrast micrograph of differentiated cells growing 
out from a sphere 2 weeks after plating onto an adhesive surface and 
culture in the absence of growth factors. Scale bar is 200 mu m. 

FIG. 34 shows RT-PCR analysis of the expression of neuronal and glial 
markers in differentiated cells originating from human ES derived neural 
spheres. All panels show 2% agarose gels stained with ethidium bromide, 
me symbols + and -indicate whether the PCR reaction was performed with 
or without the addition of reverse transcriptase. A 1 Kb plus DNA ladder 
was used in all panels. Pip and dm-20 bands are 354 bp and 249 bp 
respectively, MBP is 379 bp, GFAP is 383 bp, NSE is 254 bp and NF-M is 
430 bp. 

FIG. 35 shows indirect immunochemical analysis of the expression of 

serotonin (A) and GABA (B) . Scale bars are 20 mu m. 
FIG. 36 shows dissemination of transplanted BrdU+ human ESderived neural 

progenitor cells in the mouse host brain. 

(A) At 2 days after transplantation most cells were found lining the 
ventricular wall. (B) After 4-6 weeks most cells had left the ventricles 
(V) and populated the corpus callosum (cc) , fimbria (fim), internal 
capsule (i.e.). Brdu+ cells were not found in the striatum (str) or CA 
region of the hippocampus (hipp). (c) chains of Brdu+ cells were found in 
the rostral migratory stream (RMS). (D) Brdu+ cells in the 
periventricular white matter. (E) Higher magnification of D, to show 
nuclear specific localization of Brdu. 

FIG. 37 shows identification of the transplanted cells in the brain by 
human and neural -lineage specific markers. (A) A typical chain of 
transplanted cells in the corpus callosum, stained with human specific 
anti -mitochondrial antibody. The mitochondrial staining (green 
fluorescence) on Nomarsky background (blue, cell nuclei indicated by 
asterisk) shows a typical perinuclear localization. (B) Double staining 
for Brdu (green fluorescence) and human specific anti ribonuclear protein 
(red fluorescence) shows nuclear co-localization, indicating that BrdU+ 
cells were indeed of human origin. (C) A GFAP+ ***astrocyte*** (red) 
from the periventricular region, colabeled with Brdu (green), indicating 
its origin from the graft. (D) An NG2+ oligodendrocyte progenitor (red) 
in the periventricular region, co-labeled with Brdu (green). (E) A 
CNPase+ oligodendrocyte (red) in the corpus callosum, colabeled with Brdu 
(immunohistochemistry , shown as dark nucleus in Nomarsky). (f) Neuronal 
processes in the fimbria, stained with a human specific anti-70 kDa 
neurofilament. (G) A beta III-tubulin+ neuron (green fluorescence) in the 
olfactory bulb, co-labeled with Brdu (as dark nucleus (arrow) in 
Nomarsky). Bars=10 mu m. ! 
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FIG. 1 shows phase contrast micrographs of ES cells and their 
differentiated progeny. A, inner cell mass three days after plating. B, 
colony of ES cells, c, higher magnification of an area of an ES cell 
colony. D, an area of an ES cell colony undergoing spontaneous 
differentiation during routine passage- E, a colony four days after 
plating in the absence of a feeder cell layer but in the presence of 2000 
units/ml human LIF undergoing differentiation in its periphery, F, 
neuronal cells in a high density culture. Scale bars: A and c, 25 
microns; B and E, 100 microns; D and F, 50 microns. 

FIG. 2 shows marker expression in ES cells and their differentiated 
somatic progeny. A, ES cell colony showing histochemical staining for 
alkaline phosphatase. B. ES cell colony stained with antibody MC-813-70 
recognising the SSEA-4 epitope. C, ES cell colony stained with antibody 
TRAl-60. D, ES cell colony stained with antibody GCTM-2. E, high density 
culture, cell body and processes of a cell stained with anti neurofilament 
68 kDa protein. F, high density culture, cluster of cells and network of 
processes emanating from them stained with antibody against neural cell 
adhesion molecule. G, high density culture, cells showing cytoplasmic 
filaments stained with antibody to muscle actin. H, high density culture, 
cell showing cytoplasmic filaments stained with antibody to desmin. scale 
bars: A, 100 microns; B-D, and F, 200 microns; E, G and H, 50 microns. 

FIG. 3 shows RT-PCR analysis of gene expression in ES cells and their 
differentiated derivatives. All panels show 1.5% agarose gels stained 
with ethidium bromide. A, expression of Oct-4 and b-actin in ES stem 
cells and high density cultures. Lane 1, 100 bpDNA ladder. Lane 2, stem 
cell culture, b-actin. Lane 3, stem cell culture, Oct-4. Lane 4, stem 
cell culture, PCR for oct-4 carried out with omission of reverse 
transcriptase. Lane 5, high density culture, b-actin. Lane 6, high 
density culture, Oct-4. Lane 7, high density culture, PCR for oct-4 
carried out with omission of reverse transcriptase, b-actin band is 200 
bp and Oct-4 band is 320 bp. B, expression of nestin and Pax-6 in neural 
progenitor cells that were derived from differentiating ES colonies. Left 
lane, 100 bp DNA ladder; lane 1, b-actin in HX 142 neuroblastoma cell 
line (positive control for nestin PCR) ; lane 2, b-actin in neural 
progenitor cells; lane 3, nestin in HX 142 neuroblastoma cell line; lane 
4, nestin in neural progenitor cells; lane 5, nestin PCR on same sample 
as lane 4 without addition of reverse transcriptase; lane 6, Pax-6; lane 
7, Pax-6 PCR on same sample as line 6 without addition of reverse 
transcriptase. Nestin band is 208 bp, Pax-6 is 274 bp. c, expression of 
glutamic acid decarboxylase in cultures of neurons. Left lane, 100 bp DNA 
ladder; lane 1, b-actin; lane 2, b-actin PCR on same sample as lane 1 
without addition of reverse transcriptase; lane 3, glutamic acid 
decarboxylase; lane 4 glutamic acid decarboxylase on same sample as lane 
3 without addition of reverse transcriptase. Glutamic acid decarboxylase 
band is 284 bp. D, expression of GABA A alpha 2 receptor. Left lane, 100 
bp DNA ladder; lane 1, b-actin; lane 2, GABA A alpha 2 receptor; lane 3, 
PCR without addition of reverse transcriptase. GABA A alpha 2 receptor 
subunit band is 471 bp. 

FIG. 4 shows histology of differentiated elements found in teratomas 
formed in the testis of SCID mice following inoculation of HES-1 or HES-2 
colonies. A, cartilage and squamous epithelium, HES-2. B, neural 
rosettes, HES-2. C, ganglion, gland and striated muscle, HES-1. D, bone 
and cartilage, HES-1. E, glandular epithelium, HES-1. F, ciliated 
columnar epithelium, HES-1. Scale bars: A-E, 100 microns; F f 50 microns. 

FIG. 5 shows phase contrast microscopy and immunochemical analysis of 



marker expression in neural progenitor cells isolated from 
differentiating ES cultures. A, phase contrast image of a sphere formed 
in serum-free medium. B-D, indirect immunofluorescence staining of 
spheres, 4 hours after plating on adhesive substrate, for N-CAM, nestin, 
and vimentin respectively. In C and D, cells at the base of the sphere 
were placed in plane of focus to illustrate filamentous staining; 
confocal examination revealed that cells throughout the sphere were 
decorated by both antibodies, scale bar is 100 microns in all panels. 

FIG. 6 shows phase contrast appearance and marker expression in cultures 
of neurons derived from progenitor cells shown in FIG. 5. A, phase 
contrast micrograph of differentiated cells emanating from a sphere 
plated onto adhesive surface. B-H, indirect immunofluorescence microscopy 
of differentiated cells decorated with antibodies against 200 kDa 
neruofilament protein (B) , 160 kDa neurofilament protein (c) , MAP2a+b 
(D) , glutamate (E) , synaptophysin (F) , glutamic acid decarboxylase (G) 
and beta-tubulin (H) . Scale bars: A,;B, 100 microns; c, 200 mircons; D, 
20 microns; E and F, 10 microns; G, 20 microns; H, 25 microns. 

FIG. 7 shows neural precursors proliferating as a monolayer on a plastic 
tissue culture dish in the presence of EGF and ***bFGF*** . These 
monolayer cultures of proliferating cells were obtained after prolonged 
cultivation (2-3 weeks) of the spheres in the presence of growth factors 
without sub-culturing. 

FIG. 8 shows phase contrast appearance of a culture consisting of 
differentiated neural cells. 

FIG. 9 shows phase contrast appearance of a sphere that is formed 72 hours 
after the transfer of a clump of undifferentiated ES cells into serum 
free medium (Scale bar 100 microns). 

FIG. 10 shows linear correlation between the volume of spheres and the 
number of progenitor cells within a sphere, spheres of various diameters 
that were generated from differentiating ES colonies and were propagated 
for 14-15 weeks were dissaggregated into single cell suspension and the 
number of cells per sphere was counted. 

FIG. 11 shows indirect immunofluorescence staining of a sphere, 4 hours 
after plating on adhesive substrate, for N-CAM . The sphere was generated 
by direct transfer of undifferentiated ES cells into serum free medium 
and propagation of the resulting spheres for 5 passages. (Scale bar 100 
microns). 

FIG. 12 shows indirect immunofluorescence membraneous staining for N-CAM 
of single cells at the periphery of a sphere 4 hours after plating on 
adhesive substrate. The sphere was generated by direct transfer of 
undifferentiated ES cells into serum free medium and propagation of the 
resulting spheres for 5 passages. (Scale bar 25 microns). 

FIG. 13 shows indirect immunofluorescence staining of a spheres 4 hours 
after plating on adhesive substrate for the intermediate filament nestin. 
Cells at the base of the sphere were placed in plane of focus to 
illustrate filamentous staining. The sphere was generated by direct 
transfer of undifferentiated ES cells into serum free medium and 
propagation of resulting spheres for 5 passages, (scale bar 25 microns). 

FIG. 14 shows indirect immunofluorescence microscopy of a differentiated 
cell decorated with antibodies against the oligodendrocyte progenitor 
marker 04. (Scale bar 12.5 microns). 

FIG. 15 shows indirect immunofluorescence staining of a sphere 4 hours 
after plating on adhesive substrate for the intermediate filament 
vimentin. Cells at the base of the sphere were placed in plane of focus 
to illustrate filamentous staining. The sphere was generated by direct 
transfer of undifferentiated ES cells into serum free medium and 
propagation of resulting spheres for 7 passages. (Scale bar 25 microns). 

FIG. 16 shows the growth pattern of spheres that were generated directly 
from undifferentiated ES cells. Each bar represents the mean (+-SD) 
increment in volume per week of 24 spheres at first to twelve weeks after 
derivation. A more excessive growth rate is evident during the first 5 
weeks . 

FIG. 17 shows persistent growth in the volume of spheres along time. Each 
bar represents the mean (+-SD) increment in volume per week of 24 spheres 
at nine to twenty one weeks after derivation. The spheres were generated 
from differentiating ES colonies. 

FIG. 18 shows linear correlation between the volume of spheres and the 
number of progenitor cells within a sphere, spheres of various diameters, 
that were generated directly from undifferentiated ES cells and were 
propagated 5-7 weeks, were dissaggregated into single cell suspension and 
the number of cells per sphere was counted. 

FIG. 19 shows rt-pcr analysis of gene expression in ES cells (a week after 
passage) and neural spheres derived from differentiating colonies and 
directly from undifferentiated ES cell. All panels show 2% agarose gels 
stained with ethidium bromide. Lanes 1, 2 and 3 f oct-4 in ES cell 
culture, neural spheres derived from differentiating colonies, neural 



spheres derived from undifferentiated ES cells. Lane 4, stem cell 
culture, pcr for oct-4 carried out with omission of reverse 
transcriptase. Lanes 5, 6, and 7, nestin in ES cell culture, neural 
spheres derived from differentiating colonies, neural spheres derived 
from undifferentiated ES cells. Lane 8, stem cell culture, PCR for nestin 
carried out with omission of reverse transcriptase. Lanes 9, 10 and 11, 
Pax-6 in ES cell culture, neural spheres derived from differentiating 
colonies, neural spheres derived from undifferentiated ES cells. Lane 12, 
stem cell culture, PCR for Pax-6 carried out with omission of reverse 
transcriptase. Lane 13, 100 bp DNA ladder. Oct-4 band is 320 bp, nestin 
is 208 bp and Pax-6 is 274 bp. 

FIG. 20 shows indirect immunofluorescence microscopy of differentiated 

***astrocyte*** cells decorated with antibody against GFAP. (Scale bar 
25 microns) . 

FIG. 21 shows indirect immunofluorescence microscopy of brain sections of 
two mice (A and B) 4 weeks after transplantation of human neural 
precursors prelabeled with BrDU. cells with a nucleus decorated with anti 
BrDU (brown stain, black arrow) are evident near the ventricular surface 
(white arrow indicate mouse unstained nuclei, bar=20 microns). 

FIG. 22 shows indirect immunofluorescence microscopy of brain sections of 
a mice 4 weeks after transplantation of human neural precursors 
prelabeled with BrDU. wide spread distribution of transplanted human 
cells decorated by anti BrDU antibodies is evident in the periventricular 
areas. The periventricular area in A is demonstrated at a higher 
magnification in B and c. (Bars=150, 60 and 30 microns in A, B and c) . 

FIG. 23 shows indirect immunocytochemical microscopy of brain sections of 
a mice 4 weeks after transplantation of human neural precursors 
prelabeled with BrDU. The transplanted human cells are migrating along 
the rostral migratory stream (bar=150 microns). 

FIG. 24 shows RT-PCR analysis of gene expression in neural spheres derived 
from differentiating (A) and undifferentiated (B) ES cells. All panels 
show 2% agarose gels stained with ethidium bromide. Lanes 1 and 10, 100 
bpDNA ladder; Lane 2, CD34; Lane 3, Flk-1; lane 4, HNF-3; lane 5, 
alfafetoprotein. Lanes 6-9 PCR reaction on the same samples as lanes 2-5 
carried out with the omission of reverse transcriptase. CD-34 band is 200 
bp, Flk-1 is 199, HNF-3 is 390, AFP is 340 bp. 

FIG. 25 shows by RT-PCR analysis the expression of GFAP and the pip gene 
in differentiated cells from neural spheres derived from differentiating 
ES cell colonies. The expression of GFAP indicates differentiation into 

***astrocytes*** whi le the presence of both dm-20 and pip transcripts 
indicate that differentiation into oligodendrocyte cells has occurred. 
Lanes 2,4,6 and lanes 3,5,7 are from two separate RNA samples from 
differentiated spheres that were independently derived from ES cells. 
Lane 1 and 8, 100 bp DNA ladder; Lanes 2 and 4, GFAP; lanes 3 and 5, pip 
and dm-20; lanes 6 and 7, PCR reaction on the same samples as lanes 3 and 
5 carried out with the omission of reverse transcriptase. GFAP band is 
383, pip band is 354 bp and dm-20 is 249 bp. 

FIG. 26 shows a dark field stereomicroscopic photograph of areas (arrows) 
destined to give rise to neural precursors in a differentiating ES cell 
colony 3 weeks after passage (bar=1.6 mm). 

FIG. 27 shows indirect immunochemical analysis of marker expression in 
cultures of neurons derived from progenitor cells that were derived 
directly from undifferentiated ES cells: A, indirect immunofluorescence 
microscopy of neurits decorated with antibody against 160 kDa 
neruofilament protein. B and C, indirect immunofluorescence staining of 
differentiated cells for MAP2a+b and beta-tubulin III. Scale bars: A 100 
microns, B and C 10 microns. 

FIG. 28 shows indirect immunochemical analysis of the expression of 
tyrosine hydroxylase. Neurits (A) and a differentiated cell (B) are 
decorated with antibodies against tyrosine hydroxylase. Scale bars: 30 
microns. 

FIG. 29 shows in vivo differentiation into ***astrocyte*** cells of 
transplanted ***human*** ***neural*** ***progenitors*** 
prelabeled with BrDU. Donor cells are identified by indirect 
immunochemical detection of BrDU (dark nuclei, arrows). Duel staining 
demonstrates donor cells decorated by anti GFAP (orange). Transplanted 
cells are migrating into the brain parenchyma (white arrow) and are also 
found in the periventricular zone (dark arrow) (A), A higher 
magnification of cells that have differentiated into ***astrocytes*** 
and migrated into the host brain (B) . 

FIG. 30 shows in vivo differentiation into oligodendrocyte cells of 
transpl anted *** human*** ***neural *** ***progeni tors*** 
prelabeled with BrDU. Donor cells are identified by indirect 
immunochemical detection of BrDU (dark nuclei, arrows). Duel staining 
demonstrates donor cells decorated by anti CNPase (orange). ! 
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